3 2 fou2 -Fatty acid oxygenation up-regulated 2 3 3 SLC38a9 -Sodium-coupled neutral amino acid transporter 9 3 4 Abstract 4 2
1 0 0 also block TPC channels [19, 25] . The structure of AtTPC1 is asymmetric. Non-equivalence of D1 and D2 and 1 0 2 tandem architecture create asymmetry in the molecule that stems from differing lengths 1 0 3 of the lateral helices joining VSD1 to P1 (S4-S5) and VSD2 to P2 (S10-S11). S4 1 0 4 partially unravels at its base, causing S4-S5 to be shorter than S10-S11 by one helical 1 0 5 turn. The angle between S4 and S5 (87˚) is more obtuse than between S10 and S11 1 0 6 (38˚), leading to elongation along the dimer axis and contraction along D1-D2 that result 1 0 7 in a rectangular 2-fold symmetric channel. Four pore domains form the central channel highlight the potential roles of TPC channel asymmetry in voltage-dependent activation 1 1 0 and ion selectivity. domains (CTD), and two EF-hand domains (EF) between the two pore subunits that 1 1 3 confer activation by Ca 2+ -ions [10, 26] . A di-leucine motif in the NTD directs trafficking to 1 1 4 the endolysosome (or vacuole in plants) [27] . Both the NTDs and CTDs have roles in 1 1 5 channel activation; when they are removed, channels no longer function [28, 29] . In most eukaryotic cells, but not in plants or yeast, nicotinic acid adenine 1 1 7 dinucleotide phosphate (NAADP) triggers the release of Ca 2+ -ions from acidic 1 1 8 intracellular stores, causing temporary increases in the cytosolic Ca 2+ -ion 1 1 9 concentration [11, 30] , influencing biological processes ranging from cell differentiation to 1 2 0 cardiac function [31] [32] [33] . Fluorescence Ca 2+ -imaging experiments suggest that NAADP 1 2 1 triggers Ca 2+ -release from acidic Ca 2+ -stores containing [34] [35] [36] . However, bind TPCs [37, 38] . Rather, an unidentified NAADP-binding protein may be required for and frog TPC3 behaves as voltage-gated, Na + -selective channels, insensitive to 1 3 7 PI(3,5)P 2 and PI(4,5)P 2 [44] . On endolysosomes, chicken and rat TPC3 may conduct 1 3 8
Ca 2+ -ions in response to NAADP[36] , whereas conflicting reports of invertebrate TPC3 1 3 9 NAADP-sensitivity exist [45, 46] . E  s  t  e  v  e  z  A  ,  X  i  e  Z  ,  V  e  r  s  c  h  o  o  f  H  ,  G  r  i  m  w  o  o  d  M  ,  D  e  h  n  h  a  r  d  t  C  ,  A  n  d  r  e  z  J  -C  ,  F  o  c  k  e  n  T  ,  5  1  6   S  u  t  h  e  r  l  i  n  D  P  ,  S  a  f  i  n  a  B  S  ,  S  t  a  r  o  v  a  s  n  i  k  M  A  ,  O  r  t  w  i  n  e  D  F  ,  F  r  a  n  k  e  Y  ,  C  o  h  e  n  C  J  ,  H  a  c  k  o  s  D  H  ,  5  1  7   K  o  t  h  C  M  &  P  a  y  a  n  d  e  h  J  (  2  0  1  5  )  S  t  r  u  c  t  u  r  a  l  b  a  s  i  s  o  f  N  a  v  1  .  7  i  n  h  i  b  i  t  i  o  n  b  y  a  n  i  s  o  f  o  r  m  -5  1  8   s  e  l  e  c  t  i  v  e  s  m  a  l  l  -m  o  l  e  c  u  l  e  a  n  t  a  g  o  n  i  s  t  .   S  c  i  e  n  c  e   3 
